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(54) DEVELOPER CARRIER AND DEVELOPING DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a developer carrier where toner is prevented from being 
excessively electrified and the electrified amount of the toner is kept high, on which the fusion of 
toner is hardly caused, where the lowering of image density, a white stripe and blotch caused by 
the excessive electrification and the fusion of the toner are effectively prevented and by which a 
stable image is obtained even in the case of long-term service under various kinds of environ 
ment, and a developing device having the developer carrier. 

SOLUTION: This developer carrier used in the developing device where a latent image formed on 
an electrostatic latent image carrier is developed to be a visible image with developer carried and 
fed by the developer carrier 14 has at least a base substance and a resin layer 13 formed on the 
surface of the base substance. Binding resin used in the resin layer has the copolymer of at 
least a vinyl polymerized monomer and sulfonic acid containing acrylarnid monomer in the 
developer carrier and the developing device. 
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0*7 ^»>'J^^>t>fiWW6n5 0 M 

[0 0 5 2] ftlC#V>b + -<Dm'&&. 5/y3->*-f 
^fMiL/cfeCO^fflt^CiWUL^o s^y 



(10) 

17 

& 5 c t &x- % h . iftgcc j£ D r ttfift u tt # 6 Hf4£ » 

»*4**7yH*«:oT*j*. cn 
suffice* oTgajcara-c**. cne»^>';3-> 

[0 0 5 3 ] hcc, «±tD<fc5tcorjgi3ESft£ F^- 10 

m&i>xbi~-<t-rz 

fitf^&fc* ht-^WW^S. 30 
[0 0 5 5] ^ft. ±IEb/cct 5 ttftftfc5»**#Hf I, 

h i b. *»wo»«^o-«*7sr«is^ia^* 

oztmox. *EPA*ioitcEHi-r4ci{cj:or, 3g 40 

1 4±(c»»ttec«R3l . ««Fr*fc»©»5 1 1 imWL 

Slvcus. c©<fc5«c3K«* y-^i 4±&cjiJ3$ft 

[ 0 0 5 6 ] X, 01 CCW7RLft:iS«igBT», 3H£35 

Dec^^nriKiStth^- i oojB/»**ssu-r^/c so 



8IH2 0 0 2 - 7 2 66 8 
18 

$IJ;/U-F8#, #*-"'-9*»6. 3Rfc*y-:/l 4© 
g|®#>6&j2 0 0 — 3 00 /im<Z>^> -;/:7'iii|££oTJf! 

fRx y-^i 4tcBBO<fc5(csTsnrc^s. cois 

1 4±cc^ttF^- 1 o©iii«sns, ^ 

[o o 5 7 ] *^Bjtc*ji^r«, ±iB©<t^(ci/r3B« 

xy-^1 4±&C0/££*l&Ktth7"~ 1 0<DiSJf<D/I 

t<omom^mi±(om^x$>^mmBs. w*>, « 
[005 8] ±is»flt*w-r4**9§tc»a«c^«x y 

4WJW©«fi[i©IB©fflOW£*««X y 1 4 «c 

4tcEnJ5raT^c<t^$3 : ^Lt^ 

[ 0 0 5 9 ] X, 

■STnmftr*. wmsiBWR-ctt, f^-i*#«^« 

WWl 4i©JWBcJ:0»W*. 
[0 06 0] 

ftWMttRWrftffl L ft: t^^SlMflft <b X ;u 



19 



u/co <^s^t* (a) <Dwmm> 

'J%s-)l> 3 0 0g 

• HUx> lOOg 

• X^U> 4 6 8 g 

• 2 -x^;l/^*^;l/T^ yu-F 90g 

>UU*>» 4 2 g 

• ^^n>f;^-^+1f-< K 6g 

[0 06 1 ] ±E«S*7 7^ 3{cf±j&# % Sff^B. 



(11) «H 2 0 0 2 - 7 2 6 6 8 

20 

*T6 5 assess s-t* i omr$m&LxM£Jx.&* 

ITft^fi 1 0. 0 0 0 (DW^MfflMSfflgraS t'-^ 
fti^Mf* (a) £f#/c. H^c, ±12<Dffi&£TIS 



10 



;UT5 F36»»*£<D*Stett (b) RCf (c) «f» 
[0 0 6 2] 



flsug 



can 









(Mw) 




2-7*9*7^-2-/** 




(a) 


93wt % 


7wt 96 


1 


10,000 


Cb) 


82wt « 


18wt 96 


3 


3,000 


(c) 


96wt 96 


4wt 96 


0.3 


40.000 



1 

2 smsas 

6 5SSSP 



[0 0 6 3] <SiS609l > 20 

•ISatty^W b 
•5*m^f* (a) 

SflJ^TX^l'-ffiCCJ:*). NP-6 03 5 ( + ^y> 
l»T»We*W«: <fc 0 1 5 0'C3 0»RB*DJ»br8EfbS 30 

[0064] wmtommz* TKMtm^m^xfmL 

• X * U > - T * y ;L>»»!Jt (Tg56°C) 
10 0 MS 

•v^**-<h 8 0ffMSi5 40 

• ffifl^S* y7'afl/> 4 If figfl 

<bir, h yy h * y t - t';K> i/ji/7 
i>-c^77'y>^iL//c3P>f^y^^o. 9 

/Co 

[0 06 5 ] 43gffiffi0^raO Jlfttt <t , ±BB<D F * - 
AtZm^X. H/H (JSSiBiS) . MN/L 50 



(gffi) ««Tt*t/>8NP-6o 3 b^m^xmm 

[0066] 

[inn ( i ) mm&m. 

st*?ji^itRD9 i 8 (v^^ag) t\ sen/en 

[0067] (2) F y # 

L//c e Rsiaccj:* f yjKffioaijetcot^rtt. 5tr, 
< 5 u to ©3»«wfi»»»H±©3H(wa 

««H<Z)«SrQ«:. 6 1 6 f a is*)l>x. V>? b 
<KE I THLEYSi) -C»B£U IMMiLt, Q 

/M (mC/kg) «C<t0fft»brhy#ffl**»4. 
[0 06 8] (3) 

27. 9 g/m 2 ©ilffi£&fflU g|}$iiTC-6D 
O :&3£U7Vi&&ifil. 5-2. 5T, SXS<A 



(12) 



32002-72668 
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A :fiR^'Jj(aW2. 5-3. 5T\ HfcHL/CCil 

nr %$r (,cx7*j tfitatfrc * * <t 5 cc & a . 
TPSr. — jaur^^y^WBrts. 

x :Ejfc*7VmSUfi4. 0-5. Or. *ftOB 
[0 06 9 ] (4) Bfc^fi (XS^ A5 V 
BU WC, *OBR<D3R«^y-^±©^^ 10 

7, Rvzfuv* (MA7) xy-:/±r<Dh 

##tcur. Tiao»igr^ffiu/co 
[0 07 0 ]® : iiflwcfc* »;-^±ccfc±< flier 

O : xy-^±rfll^«:FtBr#s^ Bi«rttJi&<b* 
flIBr£&(,>o 

tsrt& 0 

AO : ^-7 h->I®^X«^^lll®^ 1 ftgr, B. 20 

xy-:/jHffl©iJHS&cfl|Br**. 
A :a-7F- >H^X«^ * SH«r5ilgr # 4 . 

ax : <»jNB«^rHi«7A3MaBr»5. mm^ 
[0071] ( 5 ) mnmrnrnmomnm (mm) 

0, u-ifHHfiSY-CTFfi (Effitf-SJia^lJ) r 

^^sj^l/Co ccoaJSfflt, ffia u«fr©asffc* y - 30 

0 dOTWIt £ o r SBfJti ( /tx m ) <b U /c 0 

[0072] <^jfe^2 >njfew i tefc^r, 

(a ) £^«^f* ( b ) t otcumtmmm i ±iai«© 

^r^^(D3S^Jts^»^^u/c 0 

<b mm>umv t ± - a l ^a^Bta u r- * 

[0 07 3 ] <»i«3>W6«ifctet»r, ftS^tt 40 

(a ) SrftS^ft < c ) <fc Lfc«M*3B«« 1 <fcRtt© 

»ffr*ii^<D3?i«fflffl^«rf^u/c. f#e>n/c3g 



i0«O^ffir h^-A*^0&#6ffl«iffiWL^X 
[0 0 7 4] <SB»ff(4>iafi« 1 <bH«0*m*R* 
attSSKKfBa^f-* 5 BBSSUD U . tI3mm(D^7Xb* 

-X*m^x l B*lH*H:fT$Mftu 7;w»re- so 



22 

fc. »6nfc3HflWJfflJ#l*08HglI©«JSR**2 - 1 Cc 

[ o o 7 5 ] mcc v n^>ritcmmmfm^mm % 

M4tcSUc e ^HffiWIr^fflU/czgmtt^K^^ 
ffl^^aiS 5 . 5 um<Di£1#:7 x ^ -jUSMS 1 

oomm&<DmmtCs ^#^« sjuxj© 

9jtyy*-X\*v 1 4 SS«5*3j— K:«fflU 
Mfttt»H»Tn»3c5Eifc«HlLA:«K:, 2. 2 00t 

r^T5Ciccj:0lMS^turf#/c. f#6n/c^it 

5 0 g/cm J , ^SK«7. 5X10- 1 Q - cm. 

[0 07 6 ] <ms&Ms> 

PMMA»BI 2 5SMSP 

ftM^rte ( a ) 5 MMSP 

h;bx> 6 5 MSB 

tilt. **fc«io»^iiai«©*ffir h^-A*« 

**a3RCf4K:^L/c. 
[0 0 77] <H»W6>Hi60!I5CC*j^r k 

( a ) ( b ) t istc&imzm&w 5 tmmco 

L/c 0 »6n^««»lffl^(D»IIJB©*]iR«:*2- I 

m&mftLT* h^T&ori?ffiu ^ojs^a3s 

[0 07 8] <HJ6t«7>IQ6W5K:to^r. SS^rf* 

( a ) ^ftm^ft ( c ) t Lfc«W***«5 
L//c„ »6nfcS^^fl«0»IIIB©»RR**2- 1 

0'4CC^L/c 0 

[0079] <mswi8 >n*60i5 tmmottmzm 



(13) 



23 

[0 0 8 0 ] * tr, »6n^3SiRSUia#fl:*ffifflb 



jjiioomsihc ^a-ra (garni*, sjux* io 



ttftJBtt^tt. «W115Mm, JHBK1. 50g 
/cm 1 . ffflj«S7. 5x10" 2 Q-cidMW 
JSSEJtl. 15^-?/c 0 

[0 0 8 1 ] <*»«9>«»W8K:*jC*-C«flBLfcffl 
&¥&jfiS 5 m m(D«mttS^K^*e^C!>^ 0 CC , ® 
tt^i^tta 2 m m 7 . 5 a^s»n 

4fc^0fc. ^OkMrttffiLA:fflRTi«ttS2 Mm(D 
S^^&^fcJ:. flHMUHft& 2 . 3 n m (DEKtK 7 * -/ 
-JHWIIOOWC. ^ <@tt#L#. BJUXW 

JRttW. JCUtl. 5 2g/cm , 1 ftgffiSi7. 2 
x l 0" 2 Q • c mSO'SS/SSib^ 1 . 1 2T*o 

[0 0 8 2 ] <5Sfc«l 0>||j»«8K:fet>T&/BUfc 

&¥*pfi& 2 o Mm <Dmmm$tx&m%L*z 2 . 5 spa* 

»»©<«IB»<DflteR«r«2 - 1 fc^O/c. fbt, 

■Kwnauf-^ h*ffa-o-«Mii/. 3 a 

<I£fc¥fcJ&S 2 4m m<DmtK7 * -/ - JM1MS 1 0 
0»fc9-f*-/« (a»?L^, SJIIXWH) *«c»r % 

3Sft«Hll/fcacc2 f 2 0 0*Cr^S*T^CiCCJ:Om 



20 



30 



40 
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1. 45g/cm , l &Sffiin9. 6X10" 2 Q • cm 
RC«»/Jfi8Hfc# i . i 8 T & o/c e 

[0 0 8 3 ] <j!5fiWI 1 1 >IOt«8 tcte^x&mLtc 
fflfR¥^e!i5 mnOSSfit^KS^ictt^t, ffl 

mmm&<Dmmm<Dmf&zm2 - 1 cc^l/c fit, 

^^•^aaPMMAtt^B, ffl»^fiS4. 8 
/imOScttPMMAfi^l 0 OSPfC/W:/"/ *-Y1f- 

£&if u r f# h ntcmmxtomK pmma & 9 , 

*<DXffiffittl. 2 0 e/cm\ (*aiSIS6. 8x1 
0" 1 Q • c m&O'SS/Jf &J:b# 1 . 0 6 X$>-otc 0 

[0 0 8 4] <ms&mi 2>mmw8K.*$i,>xi&mLtc 
liK^tftss umo^mm^m^m^L^^x. ® 

/BlrfcfiWtt* HSSW8<b^<D^r'^Ijl€:^ 

2 - 1 CC^L/c 0 fit, 

**ffi*tteaRtt-7-tt, 1 . 2 1g/cm J , * 

SffitSS . 2 Q • c mSCffiS/lSSit^ 1 . 2 0X& 

e*S££t= 90: 10:0. 05)10 0*SSP 
•#-tf*>^?^ 2 51 



50 



[0 08 5] <SifS^l 3>HJSW8 0C*$l»Tffiffil/fc 

t¥^S5 Mm(DPMMAfi^*ftf 
«8iB*oaft-C«IB»*»J«0. 

SE*«2- llCTTsUtc. fit, f#6tl/c31^?flJtH^F» 

3 sex 4 ^ u/c e 

[0 0 8 6 ] <mmmi 4>IU6W8CC*5l»rfi6fflOyt 

PMM A«fl|o«:to 0 ccsx y a - >«J|i o/cfctil-tt* 



(14) 



25 



[0 08 7] <m)&ffll 5>?m&l8(fCto^Xi&mLtc 
PMMAffim<DRt> 0CC**U>-r*y ^ffiJJi iU/c 

W1SJKD«JS«S2 ~ l(C7nL/c 0 fit. fien/ci 

[0 08 8 ] <^JSW1 6>HiSWI8«:*5lirfiefflO/c 
PMMA»fli<Dfth!) y x*?\>Hiim£ 0/cfiW5* 

S#*®£1f> K^7Xh UcFGBX'J-^li/c 
£^3&tf4fc:^b/tp 

[0 09 0 ] < JttfcW 2 >HJ&0fl 5 r^b/cSm^» 30 

(a) zm<c£&.mmmms iraaccurwawft 

««WW(^«!BJB©«rt«:a 2 - 2 iC^ L/c 0 * L 

* h*fT&r>TfflFffiU ^<DlS5l£3l3&tf 4tc^0 
fc. 

[0 0 9 1 ] <tttt«3 >I6*« 1 4 r^ffl U/cSM^ 

» ( a ) ac»«tt«ttK3Rt4^*» < c t amtmm 
1 4 tmmic uTttmresft u *tt«wo*««o 40 



[HI 2002-72668 
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©S*«r^3SO'4«C7SL/fc D 

[0 09 2 ] <Jttt«4 >H*fe0» 1 6 rttffl L/cftffi^ 
* ( a ) SO'^mt4^t^*a^^:l^< C itm^Jfi 

[0 09 3 ] <ib$^5>Hife^l4^fe^r, 
(a)©ttto9*C k PMMA^ffll\ ««14attK*fit 

PAg* (S) *ftfflL/c«^«3Sffiffl4iBiafCl/r 

i cornet mm<Djj&x?. h^-A^m&L^hm^ 
[0094] <tmms> 



c 2 h 5 

C 5 F x j- CF- CH- CH2-N + - CH 3 

C2H5 



.0. 




JISS095tCteur. ftS^ft (a) <Dft*>9Ct. _t!E4 

1 <Dm£ £mffi<Dj}&?. h^-A£t*i£t,&#6IIi® 

[009 5] 
[*2] 



27 



(15) 



^2 - 1 : 3J4fcx y~7'g®(5fil0M 



4$BB 2002-72668 
28 



m 
« 


P /B /CA /R th*l 




tutwn 




■ti_ —r^. * t . 




1 


1/0.0/2.5/0.0 


0.54 


(a) 


i * 

£ 1/ 




2 


1/0.0/2.5/0.0 


0.59 


(b) 


£ L 




3 


1/0.0/2.5/0.0 


0.58 


(c) 




• 


4 


1/0 0/2 5/0 5 


0 61 


(a) 




(5 am) 


5 


1/2.5/0.5/0.0 


0.63 


(a) 


PMMA 




6 


1/2.5/0.5/0.0 


0.57 


(b) 


PMMA 




7 


1/2.5/0.5/0.0 


0.61 




PMMA 




8 


1/2.5/0.5/0.5 


0.7 


(a) 


PMMA 


(5 am) 


9 


1/2.5/0.5/0.75 


0.61 


(a) 


PMMA 


(2 am) 


10 


1/2.5/0.5/0.25 


1.02 


V. *1 J 


PMMA 


(20am) ! 


11 


1/2.5/0.5/0.5 


0.77 


V ** 7 


PMMA 


( 5 am) 


12 


1/2.5/0.5/0.5 


0.72 


(a) 


PMMA 


(5^m) 


13 


1/2.5/0.5/0.5 


0.65 


(a) 


PMMA 


PMMA3^tm^ 
(5^m) 


14 


1/2.5/0.5/0.5 


0.77 


(a) 




(5 ^m) 


15 


1/2.5/0.5/0.5 


0.74 


(a) 


St - Ac* 2 


(5 am) 


16 


1/2.5/0.5/05 


0.72 


(a) 


spy jcxv-ju 


(5 am) 



^Pimm&m* (CB zii-itfyjK GF : jfe^B^rfl-TCB/GF = 1/9). 

B : ffec&fcTflB. CA R : 

*2st- Ac: X*-U>-T* 'J /MStJi 



[0096] 



* * [g|3] 

^2 - 2 : a^tix y - Tmmommm<?>mi8 l 



it 


P/B/CA/RJfc* 1 


a?Ra 

(am) 


&mmm 

fft®«flg 




1 


fltfliJlS U &S#300(O^e-X^C^TfyF77XhA®«-L^: Ra=0.55£>feffl 


2 


1/2.5/0.0/0.0 


0.52 


PMMA 




3 


1/2.5/0.0/0.0 


0.51 


•>y 




4 


1/2.5/0.0/0.0 


0.59 


i£ y xxt^ 




5 


1/2.5/0.0/0.5 


0.64 


PMMA 




6 


1/2.5/0.0/0.5 


0.66 


PMMA 





B : ffeCDftffi. CA : R : ^t^^ 



[0 0 9 7] 



[S4J 



(16) mm 2002-72668 

29 30 

S3 : N/L«#T"r0flMffi*t* 





■®m ci k&) 


MX (1 OOkQD 




mm 


Mr / 


Q/M 
GnC/ks) 










Q/M 
(mC/kg) 






(v m) 




l 


1.36 


o 


17.5 


o 


O 


1.38 


© 


17.2 


O 


© 


-3.1 




2 


1.36 


o 


17.0 


o 


o 


1.37 


o 


16.1 


OA 


© 


-3.3 




3 


1 34 


o 


16.8 


o 


o 


1.36 


o 


15.9 


o 


© 


-3.6 




4 


1 36 


o 


17 0 






1 37 


© 


16.0 


© 


© 


-2.0 




5 


1 36 


o 


15 0 


© 


© 


1.38 


© 


14.4 


o 


© 


-2.3 




6 


1.35 


o 


14.8 


o 


© 


1.37 


© 


14.3 


OA 


© 


-2.5 




7 


1.34 


o 


14.5 


o 


© 


1.34 


O 


14.0 


o 


© 


-3.1 




8 


1.37 


© 


15.8 


© 


© 


1.39 


© 


15.3 


© 


© 


-1.6 


9 


1.35 


o 


15.7 


© 


© 


1.35 


© 


15.2 


o 


© 


-2.0 




10 


1.33 


o 


14.8 


o 


o 


1.32 


© 


14.4 


o 


O 


-1.9 




11 


1.34 


o 


14.5 


o 


© 


1.35 


© 


14.1 


o 


© 


-2.4 




12 


1.32 


o 


14.2 


o 


© 


1.34 


© 


14.4 


o 


© 


-2.5 




13 


1 28 


A 

' > 


13.6 


OA 


o 


1.29 


o 


13.4 


OA 


o 


-3.3 




14 


1 




± %j . ± 






1 

l.OO 




14 6 

J. *± . SJ 




(8) 


-1 9 




15 


l.OO 




1 A Q 






1.0 f 










CO 




16 


1.27 


A 


13.5 


OA 


o 


1.29 


O 


13.5 


OA 


o 


-3.4 




1 


1.25 


X 


7.6 


A 


Ax 


1.19 


A 


6.5 


Ax 


X 






2 


1.25 


Ax 


7.8 


A 


AO 


1.17 


A 


7.2 


A 


A 


-2.9 


Jfc 


3 


1.26 


Ax 


7.2 


A 


AO 


1.19 


A 


6.6 


Ax 


A 


-2.6 




4 


1.24 


Ax 


7.4 


A 


AO 


1.18 


A 


6.9 


Ax 


A 


-2.8 




5 


1.26 


Ax 


7.7 


A 


AO 


1.15 


A 


7.1 


Ax 


A 


-5.7 




6 


1.25 


Ax 


7.9 


A 


AO 


1.17 


A 


7.2 


Ax 


A 


-6.5 



[0 0 9 8 ] [St5] 
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(17) 

4 : H/nm&T-vcottffif&g: 
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32 





i mm (i k&) 


MX (1 0 0 k&) 






r+ r f 


GnC/kg) 




7o 7 f 


m& 




(mC/kg) 




7u 7 f 


mm 

Cu m) 




1 


1.33 


© 


16.4 


O 


O 


1.34 


© 


15.8 


O 


© 


-3.4 




2 


1.32 


o 


15.9 


OA 


O 


1.34 


© 


15.5 


OA 


© 


-3.6 




3 


1.30 


o 


15.4 


OA 


o 


1.31 


© 


14.9 


OA 


© 


-4.0 




4 


1 33 




16.0 




© 


1.34 


© 


15.5 


© 


© 


-2.2 




5 


1.32 


o 


14.1 


o 


© 


1.35 


© 


13.7 


o 


© 


-2.6 




6 


1.31 


o 


13.5 


OA 


© 


1.32 


© 


13.2 


OA 




-2.9 




7 


1.29 


o 


13.4 


OA 


© 


1.30 


© 


13.1 


OA 


© 


-3.5 


$6 

#J 


o 
o 


1.34 


@ 


14.7 


© 


© 


1.35 


© 


14.3 


© 


© 


-2.0 


9 


1.32 


© 


14.4 


© 


© 


1.32 


© 


14.0 


© 


© 


-2.3 




10 


1.30 


o 


13.6 


O 


o 


1.31 


© 


13.2 


© 


O 


-2.2 




11 


1.30 


o 


12.9 


OA 


© 


1.31 


© 


12.3 


OA 


© 


-2.7 




12 


1.28 


o 


12.9 


OA 


© 


1.30 


© 


12.4 


OA 


© 


-2.9 




13 


1.24 


o 


12.6 


AO 


o 


1.27 


© 


12.2 


AO 


O 


-3.7 




14 


l.OI 




14 1 






1 33 

X . o o 




13 8 


o 




- 2 4 




15 


i qh 




J.O.O 










13 0 










16 


1.19 


A 


10.2 


OA 


o 


1.21 


O 


10.1 


A 


OA 


-5.2 




1 


1.07 


Ax 


6.6 


A 


A 


1.03 


A 


6.1 


Ax 


Ax 
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